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(54) Video bit stream converting apparatus
(57) A coded bit stream converting apparatus com-
prises: syntax analyzing means (161) for inputting a first
coded bit stream generated in a first coding scheme,
and for extracting first header information in the first cod-
ing scheme and image coded data;

decoding means (162) for decoding the first header in-
formation extracted,;

header information setting means (164) for setting and

coding second header information in a second coding
scheme in response to the first header information de-
coded by said decoding means;

and

multiplexing means (165) for generating a second cod-
ed bit stream by multiplexing image coded data extract-
ed by said syntax analyzing means with the second
header information coded by said header information
setting means.

1 ?4
404 406
MPEG-4 HEADER ¢
INFORMATION
SETTING SECTION
405 -
165
H.263 161 162 §
CODED BIT ¢ X
SHE o] | SR,
SYNTAX
ANALYZER g HEADER ANALYZER/ S MULTIPLEXER |-———7——>
CONVERTER
MATION 407 MPEG-4
401 | DECODER CODED BIT
§ - STREAM 202
402 163
{
403
§

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 328 125 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to a coded bit
stream converting apparatus, which can handle coded
bit streams with different coding schemes.

BACKGROUND ART

[0002] A system based on the MPEG-4 (Moving Pic-
ture Experts Group Phase-4) which is currently in
progress toward standardization in ISO/IEC
JTC11/SC29/WG11 differs from a system based on
ITU-T Recommendation H.263 in header information
(an information signal for decoding) to be added to a
coded bit stream which constitutes a transmitted signal.
[0003] Fig. 1(a) is a diagram showing a structure of
an H.263 coded bit stream 201 based on the H.263
standard, into which header information 211 is multi-
plexed along with macroblock data 225 consisting of im-
age coded data encoded according to the H.263 coding
scheme. Fig. 1(b) is a diagram showing a structure of
an MPEG-4 coded bit stream 202, into which header in-
formation 212 is multiplexed along with macroblock data
239 consisting of image coded data encoded according
to the MPEG-4 coding scheme. As shown in these fig-
ures, they have different coded bit stream structures. In
particular, the H.263 does not include header informa-
tion about VO (Video Object), VOL (Video Object Layer),
VOP (Video Object Plane) and the like, which are re-
quired for MPEG-4 decoding. Accordingly, to carry out
the image communications based on the two schemes,
separate image decoding apparatuses and image cod-
ing apparatuses are needed.

[0004] Here,itis notalways necessary for a GOB start
code 223 and GOB header information 224 in the H.263
coded bit stream 201, and resynchronization instruction
code 237 and resynchronization information 238 in the
MPEG-4 coded bit stream 202 to be inserted, but insert-
ed as needed.

[0005] With such structures, the conventional coded
bit streams present a problem in that an MPEG-4 com-
patible image decoding apparatus, for example, cannot
decode the H.263 coded bit stream 201 generated ac-
cording to the H.263 standard.

[0006] Furthermore, to decode the coded bit streams
according to the MPEG-4 and H.263 standard, an image
decoding apparatus must comprise two decoders based
on the two schemes, which presents a problem of com-
plicating the apparatus.

[0007] The presentinvention is implemented to solve
the foregoing problems. Therefore, an object of the
present invention is to provide an image decoding ap-
paratus capable of decoding the H.263 coded bit stream
201, an image coding apparatus for generating a coded
bit stream decodable by the image decoding apparatus,
and an image communications system and a coded bit
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stream converting apparatus for converting the H.263
coded bit stream to the MPEG-4 coded bit stream to car-
ry out communication, all of which apparatuses have a
simple structure.

DISCLOSURE OF THE INVENTION

[0008] According to afirst aspect of the presentinven-
tion, there is provided an image decoding apparatus for
decoding a first coded bit stream into which first header
information and image coded data encoded in a first
coding scheme are multiplexed, or for decoding a sec-
ond coded bit stream into which second header infor-
mation and image coded data encoded in a second cod-
ing scheme are multiplexed, the image decoding appa-
ratus comprising: coding scheme decision means for
making a decision as to whether a received coded bit
stream is the first coded bit stream or the second coded
bit stream in response to the first header information or
to the second header information; decoding means for
decoding image coding information on the second cod-
ing scheme included in the second header information
by receiving the second coded bit stream; and setting
means for setting, by receiving the first coded bit stream,
the image coding information on the second coding
scheme in response to image coding information on the
first coding scheme included in the first header informa-
tion, wherein the image decoding apparatus decodes
the image coded data included in the first coded bit
stream or in the second coded bit stream in response to
the image coding information set by the setting means
orin response to the image coding information decoded
by the decoding means.

[0009] This offers an advantage of being able to de-
code the coded bit streams based on the different cod-
ing schemes.

[0010] In the image decoding apparatus in accord-
ance with the present invention, the coding scheme de-
cision means can make the decision in response to cod-
ing scheme identification information for identifying the
first or second coding scheme, the coding scheme iden-
tification information being included in the first header
information or in the second header information.
[0011] This offers an advantage of being able to de-
code the coded bit streams based on the different cod-

ing schemes with readily identifying the coding
schemes.
[0012] In the image decoding apparatus in accord-

ance with the present invention, the coding scheme de-
cision means can make the decision in response to a
start code included in the first header information or in
the second header information.

[0013] This offers an advantage of being able to de-
code the coded bit streams based on the different cod-

ing schemes with readily identifying the coding
schemes.
[0014] In the image decoding apparatus in accord-

ance with the present invention, the coding scheme de-
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cision means can make the decision in response to an
H.263 start code included in the first header information,
or to a VOL (Video Object Layer) start code included in
the second header information.

[0015] This offers an advantage of being able to de-
code the coded bit streams based on the H.263 and
MPEG-4 coding schemes with readily identifying the
coding schemes.

[0016] In the image decoding apparatus in accord-
ance with the present invention, the coding scheme de-
cision means can make the decision in response to a
picture start code included in the first header informa-
tion, or to a VO (Video Object) start code included in the
second header information.

[0017] This offers an advantage of being able to de-
code the coded bit streams based on the H.263 and
MPEG-4 coding schemes with readily identifying the
coding schemes without adding new header informa-
tion.

[0018] According to a second aspect of the present
invention, there is provided an image coding apparatus
comprising: coding means for generating a first coded
bit stream by encoding an image signal in a first coding
scheme; and header information multiplexing means for
multiplexing, into the first coded bit stream, header in-
formation for ensuring compatibility with a second coded
bit stream encoded in a second coding scheme.
[0019] This offers an advantage of being able to gen-
erate the first coded bit stream that can be decoded by
the decoder for decoding the second coded bit stream.
[0020] Intheimage coding apparatus according to the
present invention, the header information multiplexing
means can multiplex, as the header information for en-
suring the compatibility, a start code of the second cod-
ing scheme, and coding scheme identification informa-
tion indicative of the first coding scheme.

[0021] This offers an advantage of being able to gen-
erate the first coded bit stream the decoder for decoding
the second coded bit stream can decode with readily
identifying the coding scheme.

[0022] According to a third aspect of the present in-
vention, there is provided an image communications
system comprising: coding means for generating a first
coded bit stream by encoding an image signal in a first
coding scheme; decoding means for decoding a second
coded bit stream coded in a second coding scheme; and
coded bit stream converting means for transmitting the
first coded bit stream received from the coding means
to the decoding means, after multiplexing into the first
coded bit stream header information for ensuring com-
patibility, which is received from the decoding means.
[0023] This offers an advantage of being able to gen-
erate the first coded bit stream the decoder for decoding
the second coded bit stream can decode with readily
identifying the coding scheme.

[0024] According to a fourth aspect of the present in-
vention, there is provided a coded bit stream converting
apparatus comprising: syntax analyzing means for in-
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putting a first coded bit stream generated in a first coding
scheme, and for extracting first header information in the
first coding scheme and image coded data; decoding
means for decoding the first header information extract-
ed; header information setting means for setting and
coding second header information in a second coding
scheme in response to the first header information de-
coded by the decoding means; and multiplexing means
for generating a second coded bit stream by multiplex-
ing image coded data extracted by the syntax analyzing
means with the second header information coded by the
header information setting means.

[0025] This offers an advantage of being able to read-
ily convert the first coded bit stream to the second coded
bit stream.

[0026] According to a fifth aspect of the presentinven-
tion, there is provided an image decoding apparatus for
decoding a first coded bit stream into which first header
information and image coded data encoded in a first
coding scheme are multiplexed, or for decoding a sec-
ond coded bit stream into which second header infor-
mation and image coded data encoded in a second cod-
ing scheme are multiplexed, the image decoding appa-
ratus comprising: coding scheme decision means for
making a decision as to whether a received coded bit
stream is the first coded bit stream or the second coded
bit stream in response to the first header information or
to the second header information; first decoding means
for decoding the first header information by receiving the
first coded bit stream; and second decoding means for
decoding image coding information on the second cod-
ing scheme included in the second header information
by receiving the second coded bit stream, wherein the
image decoding apparatus decodes, when the coded bit
stream received is the first coded bit stream, the image
coded data included in the first coded bit stream in re-
sponse to the first header information decoded by the
first decoding means, and decodes, when the coded bit
stream received is the second coded bit stream, the im-
age coded data included in the second coded bit stream
in response to the image coding information decoded
by the second decoding means.

[0027] This offers an advantage of being able to de-
code the coded bit streams based on the different cod-
ing schemes with readily identifying the coding schemes
without adding new header information, and to decode
the first coded bit stream without setting the image cod-
ing information on the second coding scheme.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

Fig. 1 is a diagram showing a structure of a conven-
tional H.263 coded bit stream and a structure of an
MPEG-4 coded bit stream;

Fig. 2 is a diagram showing structures of a coded
bit stream received by the image decoding appara-
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tus of an embodiment 1 in accordance with the
present invention;

Fig. 3 is a block diagram showing a configuration of
the image decoding apparatus of the embodiment
1 in accordance with the present invention;

Fig. 4 is a block diagram showing a configuration of
the syntax analysis/variable length decoder in the
embodiment 1 in accordance with the present in-
vention;

Fig. 5 is a block diagram showing a configuration of
the header information analyzer in the embodiment
1 in accordance with the present invention;

Fig. 6 is a block diagram showing a configuration of
the H.263 picture header information analyzerin the
embodiment 1 in accordance with the present in-
vention;

Fig. 7 is a block diagram showing a configuration of
the H.263 picture header information decoder in the
embodiment 1 in accordance with the present in-
vention;

Fig. 8 is a block diagram showing a configuration of
the H.263 GOB header information analyzer in the
embodiment 1 in accordance with the present in-
vention;

Fig. 9 is a diagram illustrating a GOB;

Fig. 10 is a block diagram showing a configuration
of the GOB header information decoder in the em-
bodiment 1 in accordance with the present inven-
tion;

Fig. 11 is a diagram showing a layer structure of H.
263 macroblock data;

Fig. 12 is a block diagram showing a configuration
of the macroblock layer syntax analyzer in the em-
bodiment 1 in accordance with the present inven-
tion;

Fig. 13 is a block diagram showing a configuration
of the block data decoder in the embodiment 1 in
accordance with the present invention;

Fig. 14 is a diagram illustrating calculation of a pre-
diction vector;

Fig. 15 is a block diagram showing a configuration
of the texture decoder in the embodiment 1 in ac-
cordance with the present invention;

Fig. 16 is a block diagram showing a configuration
of the inverse quantizer in the embodiment 1 in ac-
cordance with the present invention;

Fig. 17 is a block diagram showing a configuration
of an image coding apparatus of embodiments 2
and 4 in accordance with the present invention;
Fig. 18 is a diagram illustrating a relationship be-
tween an H.263 encoder and an MPEG-4 decoder
in the embodiments 2 and 4 in accordance with the
present invention;

Fig. 19 is a diagram showing contents of an MPEG-
4 compatible H.263 coded bit stream in an embod-
iment 3 in accordance with the present invention;
Fig. 20 is a block diagram showing a configuration
of a header information analyzer in the embodiment
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3 in accordance with the present invention;

Fig. 21 is a diagram showing an image communi-
cations system of an embodiment 5 in accordance
with the present invention;

Fig. 22 is a diagram showing an image communi-
cations system of an embodiment 6 in accordance
with the present invention;

Fig. 23 is a block diagram showing a configuration
of a header information analyzer of an embodiment
7 in accordance with the present invention 7;

Fig. 24 is a diagram illustrating the start and end of
a coded bit stream in the embodiment 7 in accord-
ance with the present invention;

Fig. 25 is a block diagram showing a coded bit
stream converting apparatus of an embodiment 8
in accordance with the present invention; and

Fig. 26 is a diagram showing a structure of GOB
header information and a structure of resynchroni-
zation information.

BEST MODE FOR CARRYING OUT THE INVENTION

[0029] The invention will now be described in more
detail with reference to the accompanying drawings.

EMBODIMENT 1

[0030] Fig.2is adiagram showing structures of a cod-
ed bit stream received by an image decoding apparatus
of an embodiment 1, wherein Fig. 2(a) shows an MPEG-
4 compatible H.263 coded bit stream 203, and Fig. 2(b)
shows an MPEG-4 coded bit stream 204. The MPEG-4
compatible H.263 coded bit stream 203 as shown in Fig.
2(a) includes, in addition to the conventional H.263 cod-
ed bit stream 201 as shown in Fig. 1(a), a VO start code
231, a VO identification number 232, a VOL start code
233 and H.263 compatible identification information
226. The MPEG-4 coded bit stream 204 as shown in
Fig. 2(b) includes, in addition to the conventional MPEG-
4 coded bit stream 202 as shown in Fig. 1(b), H.263
compatible identification information 226. The H.263
compatible identification information 226 added to the
MPEG-4 compatible H.263 coded bit stream 203 is dis-
tinguishable from that added to the MPEG-4 coded bit
stream 204 because one of the H.263 compatible iden-
tification information is placed at "0", and the other in-
formation at "1".

[0031] Fig. 3 is a block diagram showing a configura-
tion of an image decoding apparatus for decoding a VO
(Video Object) in the embodiment 1. In Fig. 3, the refer-
ence numeral 1 designates a received coded bit stream;
and 2 designates a syntax analysis/variable length de-
coder that analyzes in the coded bit stream 1 syntax (a
multiplexed video signal), and outputs geometry coded
data 3, texture coded data 6 and texture motion data 7.
The reference numeral 4 designates a geometry decod-
er for obtaining decoded geometry data 5 by decoding
the geometry coded data 3; 8 designates a motion com-
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pensator for carrying out motion compensation in re-
sponse to the texture motion data 7 to obtain prediction
texture data 9; and 10 designates a texture decoder for
carrying out decoding in response to the texture coded
data 6 and prediction texture data 9 to obtain decoded
texture data 11.

[0032] Next, the operation will be described.

[0033] Here, decoding operation of the MPEG-4 com-
patible H.263 coded bit stream 203 as shown in Fig. 2
(a), which is a subject matter of the present invention,
will be chiefly described. In other words, a case will be
described, in which shapes of individual VOPs are rec-
tangular, that is, no bit stream includes geometry coded
data, and the texture data or information about motion
is encoded on a macroblock basis.

[0034] Incidentally, the basic operation for decoding
the MPEG-4 coded bit stream 204 as shown in Fig. 2(b)
is the same as the conventional operation.

[0035] First, the syntax analysis/variable length de-
coder 2 translates the input coded bit stream 1 from a
binary bit stream to intelligible data. Thus, the syntax
analysis/variable length decoder 2 enables the MPEG-
4 compatible H.263 coded bit stream 203 to be decoded.
The motion compensator 8 carries out the motion com-
pensation in response to the texture motion data 7 out-
put from the syntax analysis/variable length decoder 2,
and outputs the prediction texture data 9. The texture
decoder 10 receives the texture coded data 6 output
from the syntax analysis/variable length decoder 2 and
the prediction texture data 9 output from the motion
compensator 8, and obtains the decoded texture data
11.

[0036] Next, the operation of the syntax analysis/var-
iable length decoder 2 will be described.

[0037] Fig. 4 is a block diagram showing a configura-
tion of the syntax analysis/variable length decoder 2. In
this figure, the reference numeral 21 designates a head-
er information analyzer for extracting the header infor-
mation added to the coded bit stream 1, and for setting
various pieces of header information required for the
subsequent decoding control; 22 designates a macrob-
lock layer syntax analyzer for obtaining the texture cod-
ed data 6 and texture motion data 7 from the coded bit
stream 1.

[0038] Fig. 5is a block diagram showing a configura-
tion of the header information analyzer 21. In this figure,
the reference numeral 30 designates a VO start code
detector coded for detecting the VO start code 231 in
the bit stream 1; 31 designates a VOL start code detec-
tor for detecting the VOL start code 233 from the coded
bit stream 1; and 32 designates a coding scheme deci-
sion section for making a decision as to whether the cod-
ed bit stream 1 is the MPEG-4 compatible H.263 coded
bit stream 203 or the MPEG-4 coded bit stream 204,
and for outputting H.263 compatible identification infor-
mation 33. The reference numeral 34 designates a
switching section switched in response to the decided
coding scheme; 35 designates an H.263 picture header
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information analyzer for decoding from the MPEG-4
compatible H.263 coded bit stream 203 the picture
header information 222 which is the image coding infor-
mation unique to the H263 system, and for setting the
VOL header information 234 and VOP header informa-
tion 236 which are the image coding information unique
to the MPEG-4 system; 36 designates an H.263 GOB
header information analyzer for decoding from the
MPEG-4 compatible H.263 coded bit stream 203 the H.
263 GOB (Group of Block) header information 224, and
for updating, in response to the GOB header information
224 decoded, the VOP header information 236 set by
the H.263 picture header analyzer 35; 37 designates a
VOL header information decoder for decoding the VOL
header information 234 from the MPEG-4 coded bit
stream 204; and 38 designates a VOP header informa-
tion analyzer for decoding the VOP header information
236 from the MPEG-4 coded bit stream 204.

[0039] Next, the operation of the header information
analyzer 21 will be described.

[0040] Detecting the VO start code 231 in the MPEG-
4 compatible H.263 coded bit stream 203 or in the
MPEG-4 coded bit stream 204 as shown in Fig. 2, the
VO start code detector 30 starts the following decoding
operation. Specifically, the VOL start code detector 31
detects the VOL start code 233 in the coded bit stream
1. The coding scheme decision section 32 decodes from
the coded bit stream 1 the H.263 compatible identifica-
tion information 226, and makes a decision from the H.
263 compatible identification information 226 as to
whether the coded bit stream 1 is the MPEG-4 compat-
ible H.263 coded bit stream 203 or the MPEG-4 coded
bit stream 204, thereby outputting the H.263 compatible
identification information 33.

[0041] When the coded bit stream 1 is the MPEG-4
compatible H.263 coded bit stream 203, the switching
section 34 supplies the coded bit stream 1 to the H.263
picture header information analyzer 35.

[0042] Fig. 6 is a block diagram showing a configura-
tion of the H.263 picture header information analyzer 35.
When an H.263 picture start code detector 41 detects
the picture start code 221 in the coded bit stream 1, a
subsequent H.263 picture header information decoder
42 decodes the picture header information 222 from the
coded bit stream 1. Then, an MPEG-4 header informa-
tion setting section 43 sets the VOL header information
234 and VOP header information 236 in response to the
picture header information 222 decoded.

[0043] Fig. 7 is a block diagram showing a configura-
tion of the H.263 picture header information decoder 42.
A temporal reference (TR) decoder 51 receives the bit
stream 1 from the H.263 picture start code detector 41,
and decodes the number of pictures (TR) that are
skipped or not referred to among the transmitted pic-
tures. This information is used for display as needed.
[0044] Next, a picture type (PTYPE) decoder 52 de-
codes the picture type (PTYPE). The picture type in-
cludes information such as a picture format 301, a pic-
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ture coding type 302 and an optional mode indication
flag 303. The picture format 301 and picture coding type
302 decoded are supplied to the MPEG-4 header infor-
mation setting section 43 shown in Fig. 6.

[0045] The picture type (PTYPE) decoder 52 makes
a decision as to whether the optional mode indication
flag 303 is ON or not. Although the H.263 standard offers
several optional modes, the image decoding apparatus
described in the present embodiment does not ensure
the compatibility between bit streams containing the op-
tional modes. Thus, the coded bit stream with the op-
tional mode being ON (valid) is. supplied to a decoding
operation terminating section 54 through a switching
section 53 so that the decoding operation terminating
section 54 completes the decoding operation of the cod-
ed bit stream. The picture type includes information de-
fining display or others, which are available as need.
[0046] In contrast, the bit stream with the optional
mode being OFF (invalid) is supplied to a picture quan-
tization step size (PQUANT) decoder 55 through the
switching section 53. The picture quantization step size
(PQUANT) decoder 55 decodes a picture quantization
step size (PQUANT) 304. The picture quantization step
size 304 decoded is supplied to the MPEG-4 header in-
formation setting section 43 shown in Fig. 6. The picture
header information after the picture quantization step
size 304 is skipped because it is not required in the sub-
sequent decoding.

[0047] Next, the operation of the MPEG-4 header in-
formation setting section 43 as shown in Fig. 6 will be
described.

[0048] The MPEG-4 header information setting sec-
tion 43 sets, in response to the picture header informa-
tion 222 decoded, VOL geometry information and object
size as the VOL header information 234. It also sets, in
the case of the MPEG-4 compatible H.263 coded bit
stream, the information indicating that the geometry in-
formation represents rectangles, in which case, the in-
dividual bit streams correspond to frames each. Further-
more, since the object size corresponds to the frame
size, the MPEG-4 header information setting section 43
obtains the frame size from the picture format 301, one
of the picture header information 222, and sets the ob-
ject size. In addition, it also sets information about
whether the gray scale per pixel is eight bits or not. Be-
cause the H.263 system assumes that the gray scale
per pixel is always eight bits, it is placed at eight bits.
[0049] Next, the MPEG-4 header information setting
section 43 invalidates the MPEG-4 based coding con-
ditions, that is, the sprite coding, error resistant coding,
intra AC/DC prediction and scalability coding. Because
the MPEG-4 can select its quantization scheme from the
two schemes H.263 and MPEG-1/2, the quantization
scheme is set in advance at the H.263 when using the
MPEG-4 compatible H.263 coded bit stream 203.
[0050] Furthermore, the MPEG-4 header information
setting section 43 sets the VOP header information 236.
Specifically, it sets as the VOP header information 236,
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the VOP prediction type information and quantization
step size. The VOP prediction type includes intra coding
that uses only the data within the VOP, and inter coding
that also uses data before and after the VOP. The VOP
prediction type information is setin response to a picture
coding type 302, one of the picture header information
222. Besides, the VOP quantization step size is set in
accordance with a picture quantization step size 304,
one of the picture header information 222.

[0051] Moreover, because the MPEG-4 can select its
motion vector search range from seven types, it has a
code for designating the motion vector search range.
However, since the H.263 corresponds to only one of
the search ranges, itis necessary for the MPEG-4 head-
er information setting section 43 to set the motion vector
search range designation code corresponding to the
motion vector search range the H.263 employs. In ad-
dition, although the MPEG-4 is interlace image compat-
ible, the H.263 is interlace incompatible. Thus, interlace
mode indication information is always set invalid.
[0052] After the H.263 picture header information an-
alyzer 35 as shown in Fig. 5 completes the analysis of
the picture header information, the H.263 GOB header
information analyzer 36 starts the analysis of the GOB
header information 224, when the coded bit stream in-
cludes the GOB start code 223 and GOB header infor-
mation 224. When the coded bit stream does not include
the GOB start code 223 or GOB header information 224,
the H.263 GOB header information analyzer 36 does not
operate.

[0053] Fig. 8 is a block diagram showing a configura-
tion of the H.263 GOB header information analyzer 36
as shown in Fig. 5. When a GOB start code detector 61
detects the GOB start code 223 attached to the coded
bit stream 1, a GOB header information decoder 62 de-
codes the GOB header information 224.

[0054] Fig. 9illustrates GOBs. As shown in this figure,
each GOB includes a series of macroblocks formed by
dividing an image, and the GOB header information 224
includes information required for establishing resyn-
chronization at a decoding side. A bit error in the coded
bit stream will propagate to subsequent macroblock da-
tain the case of variable length coding or prediction cod-
ing, thereby impairing correct decoding. The detection
of the GOB header information can prevent the propa-
gation of the error because it establishes the resynchro-
nization of the coded bit stream before decoding the in-
itial macroblock of the GOB, and thus resets the infor-
mation needed for decoding the successive macrob-
locks. The quantization step size and the motion vector
of each macroblock must be reset when the resynchro-
nization is established, because they undergo the pre-
diction coding that codes the differences between the
quantization step sizes and between the motion vectors
of the current and previous coded macroblocks.
[0055] Fig. 10 is a block diagram showing a configu-
ration of a GOB header information decoder 62. A GOB
number decoder 71 decodes a GOB number (GN) from
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the coded bit stream 1. A GOB frame identification
number decoder 72 decodes the identification number
(GFID) of a picture to which the GOB belongs. A GOB
quantization step size decoder 73 decodes a GOB
quantization step size (GQUANT) 305, and supplies it
to an MPEG-4 header information update section 63 as
shown in Fig. 8.

[0056] The MPEG-4 header information update sec-
tion 63 updates, in response to the decoded GOB head-
er information 224, the VOP header information 236 set
by the MPEG-4 header information setting section 43.
It is the quantization step size that is updated in re-
sponse to the GOB header information 224. Thus, the
GOB quantization step size is placed at the VOP quan-
tization step size. The foregoing pieces of information
that are set are supplied to the macroblock layer syntax
analyzer 22 as shown in Fig. 4.

[0057] The coding scheme decision section 32 as
shown in Fig. 5 makes a decision, when the H.263 com-
patible identification information 226 indicates the
MPEG-4, that the coded bit stream 1 is the MPEG-4 cod-
ed bit stream 204, and outputs the H.263 compatible
identification information 33. The MPEG-4 coded bit
stream 204 is supplied to the VOL header information
decoder 37 through the switching section 34. The VOL
header information decoder 37 decodes the VOL head-
er information 234 from the coded bit stream, and the
VOP header information analyzer 38 decodes the VOP
header information 236, and supplies it to the macrob-
lock layer syntax analyzer 22 of Fig. 4.

[0058] After setting the foregoing information, the
macroblock layer syntax analyzer 22 decodes the mac-
roblock data 225 or 239 through the analysis based on
the MPEG-4 syntax. However, since the coding scheme
of the block data differs a little between the MPEG-4 and
H.263, the decoding side must also switch the operation
mode.

[0059] Fig. 11 is a diagram showing a layer structure
of the macroblock data 225 in the MPEG-4 compatible
H.263 bit stream 203 in the present embodiment 1. The
macroblock consists of four luminance blocks and two
color difference blocks. As shown in Fig. 11, each mac-
roblock includes macroblock skip decision information
251, macroblock type/valid color difference block iden-
tification information 252, valid block identification infor-
mation 253, differential quantization step size 254 and
motion data 255, which are multiplexed as attribute in-
formation.

[0060] Here, the macroblock skip decision informa-
tion 251 indicates whether the motion vector is zero and
all the coefficient data within the macroblock in the inter
VOP are zero (the coefficient data are obtained by pass-
ing the input image signal (the original signal when intra
coded, and the differential signal between it and a ref-
erence VOP when inter coded) through the DCT, and
then through the quantization) . When the motion vector
is zero and all the coefficient data are zero, the subse-
quent information about the macroblock is excluded
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from the bit stream, and skipping to the next macroblock
is carried out.

[0061] The macroblock type in the macroblock type/
valid color difference block identification information 252
indicates a macroblock coding type when the macrob-
lock data is coded using the original signal of the mac-
roblock (intra), or when the differential signal between
the macroblock and the reference macroblock is coded
after the motion compensation prediction (inter), or
when the current macroblock is coded using the quan-
tization step size different from the quantization step
size of the immediately previous macroblock.

[0062] The valid block identification information 253
indicates whether the coefficient data of the blocks are
all zero or not. Although the foregoing attribute informa-
tion is followed by coefficient data (corresponding to
block data 256) multiplexed into each block, the coeffi-
cient data of the block is absent when the valid block
identification information 253 indicates that it is a invalid
block.

[0063] The differential quantization step size 254 is in-
formation multiplexed when the macroblock type indi-
cates that the quantization step size of the current mac-
roblock differs from that of the immediately preceding
macroblock, and indicates the differential value from the
quantization step size of the preceding macroblock.
[0064] Fig. 12 is a block diagram showing a configu-
ration of the macroblock layer syntax analyzer 22. In this
figure, the reference numeral 81 designates a switching
section that is switched in response to geometry infor-
mation 311 set by the MPEG-4 header information set-
ting section 43; 82 designates a geometry coded data
decoder for decoding the geometry coded data in the
coded bit stream; 83 designates a switching section that
is switched in response to VOP prediction type 312 set
by the MPEG-4 header information setting section 43;
84 designates a skip decision information decoder for
decoding, when the VOP prediction type is other than
the intra coding, the macroblock skip decision informa-
tion 251; 85 designates a switching section that is
switched in response to the skip decision information
251; 86 designates a skip associated data setting sec-
tion for placing all the motion vector and texture data in
the macroblock to zero when skipping; and 87 desig-
nates a macroblock type/valid color difference block
identification information decoder for decoding macrob-
lock type 313 and valid color difference block identifica-
tion information when the VOP prediction type 312 is
intra or the skipping is not carried out.

[0065] The reference numeral 88 designates a
switching section that is switched in response to intra
AC/DC prediction mode indication information 315 set
by the MPEG-4 header information setting section 43;
89 designates an AC prediction indication information
decoder for decoding AC prediction indication informa-
tion; 90 designates a valid block identification informa-
tion decoder for decoding the valid block identification
information 253; and 91 designates a switching section
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that is switched in response to the macroblock type 313
output from the macroblock type/valid color difference
block identification information decoder 87.

[0066] The reference numeral 92 designates a differ-
ential quantization step size zero setting section for
placing the differential quantization step size to zero; 93
designates a differential quantization step size decoder
for decoding a differential quantization step size 317; 94
designates an adder for adding the differential quanti-
zation step size 317 and a VOP quantization step size
318 of the previous block, and supplies a quantization
step size 319 to the texture decoder 10 of Fig. 3; 95 des-
ignates a switching section that is switched in response
to interlace mode indication information 316 fed from the
MPEG-4 header information setting section 43; 96 des-
ignates an interlace information decoder for decoding
interlace information; 97 designates a motion vector de-
coder for decoding a motion vector (texture motion data
7) in response to the macroblock type 313 output from
the macroblock type/valid color difference block identi-
fication information decoder 87, to the VOP prediction
type 312 output from the MPEG-4 header information
setting section 43 and to motion vector search range
designation information 320; and 98 designates a block
data decoder for decoding the coded block data, and
supplies the texture coded data 6 to the texture decoder
10.

[0067] Next, the operation of the macroblock layer
syntax analyzer 22 will be described.

[0068] The following description will be made for the
coded bit stream 1 consisting of the MPEG-4 compatible
H.263 coded bit stream 203. As for the MPEG-4 coded
bit stream 204, the description will be omitted here be-
cause it is described in the ISO/IEC JTC1/SC29/WG11
MPEG-4 Video VM8.0.

[0069] First, the switching section 81 switches the out-
put of the coded bit stream 1 in response to the geometry
information 311 set by the MPEG-4 header information
setting section 43. When the coded bit stream 1 consists
of the MPEG-4 compatible H.263 coded bit stream 203,
the geometry information 311 is rectangular, and hence
the bit stream 1 is directly supplied to the switching sec-
tion 83 without passing through the geometry coded da-
ta decoder 82.

[0070] Subsequently, the switching section 83 carries
out its switching in response to the VOP prediction type
312 set by the MPEG-4 header information setting sec-
tion 43. When the VOP prediction type 312 is intra, the
macroblock type/valid color difference block identifica-
tion information decoder 87 decodes the macroblock
type 313 and the valid color difference block identifica-
tion information. When the VOP prediction type is other
than intra, the skip decision information decoder 84 de-
codes the skip decision information 251 of the macrob-
lock. The skip decision information 251 decoded switch-
es the switching section 85 such that when it indicates
that the macroblock is to be skipped, the skip associated
data setting section 86 places both the motion vector of
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the macroblock and the texture data in the macroblock
all at zero, and completes the decoding of the macrob-
lock. In contrast, when the skip decision information 251
indicates that the macroblock must not be skipped, the
macroblock type/valid color difference block identifica-
tion information decoder 87 decodes the macroblock
type 313 and the valid color difference block identifica-
tion information.

[0071] Next, the switching section 88 is switched in
response to the intra AC/DC prediction mode indication
information 315 set by the MPEG-4 header information
setting section 43. As for the MPEG-4 compatible H.263
coded bit stream 203, because it does not have a func-
tion to carry out the intra AC/DC prediction, and hence
the intra AC/DC prediction is set invalid when setting the
VOL header information 234, it is supplied to the valid
block identification information decoder 90 without
passing through the AC prediction indication information
decoder 89.

[0072] The valid block identification information de-
coder 90 decodes the valid block identification informa-
tion 253 for the luminance block in the macroblock. The
switching section 91 is switched in response to the mac-
roblock type 313 decoded by the macroblock type/valid
color difference block identification information decoder
87 so that when the quantization step size of the instant
macroblock differs from that of the first previous mac-
roblock, the differential quantization step size decoder
93 decodes the differential quantization step size 317
between the quantization step size of the instant mac-
roblock and that of the first previous macroblock. The
differential quantization step size 317 decoded is added
to the VOP quantization step size 318 of the first previ-
ous macroblock by the adder 94, and the sum is sup-
plied to the texture decoder 10 of Fig. 3 as the quanti-
zation step size 319.

[0073] In contrast, when the quantization step size of
the current macroblock equals that of the first previous
macroblock, the differential quantization step size zero
setting section 92 places the differential quantization
step size at zero.

[0074] Subsequently, the switching section 95 is
switched in response to the interlace mode indication
information 316 fed from the MPEG-4 header informa-
tion setting section 43. As for the MPEG-4 compatible
H.263 coded bit stream 203, because it does not corre-
spond to the interlace image, the interlace mode is set
invalid, and hence it is supplied to the motion vector de-
coder 97 without passing through the interlace informa-
tion decoder 96. The motion vector decoder 97 de-
codes, when the VOP prediction type 312 set by the
MPEG-4 header information setting section 43 is inter,
the motion vector (texture motion data 7) in response to
the macroblock type 313 decoded by the macroblock
type/valid color difference block identification informa-
tion decoder 87 and to the motion vector search range
designation information 320 set by the MPEG-4 header
information setting section 43, and supplies the motion
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vector to the motion compensator 8 of Fig. 3.

[0075] Subsequently, the block data decoder 98 de-
codes the coded block data in the coded bit stream. Fig.
13 is a block diagram showing a configuration of the
block data decoder 98. In this figure, the reference nu-
meral 101 designates a switching section that receives
the coded block data, and is switched in response to the
macroblock type 313 fed from the macroblock type/valid
color difference block identification information decoder
87; 102 designates a switching section that is switched
in response to the intra AC/DC prediction mode indica-
tion information 315 set by the MPEG-4 header infor-
mation setting section 43; 103 designates a DC coeffi-
cient fixed length decoder that carries out, when the intra
AC/DC prediction is OFF, the DC coefficient fixed length
decoding in response to gray scale per pixel 321 fed
from the MPEG-4 header information setting section 43,
and outputs a decoded intra DC coefficient 111; and 104
designates a DC coefficient decoder that decodes the
DC coefficient when the intra AC/DC prediction is ON,
and outputs the decoded intra DC coefficient 111.
[0076] The reference numeral 105 designates a
switching section that is switched in response to the val-
id block identification information 253 fed from the valid
block identification information decoder 90; and 106
designates an AC coefficient VLD table switching sec-
tion for switching an AC coefficient VLD (Variable Length
Decoding) table in response to the macroblock type 313
fed from the macroblock type/valid color difference
block identification information decoder 87 and to the H.
263 compatible identification information 33 fed from the
coding scheme decision section 32.

[0077] The reference numeral 107 designates an AC
coefficient data variable length decoder that carries out
the variable length decoding of the AC coefficient data,
and outputs decoded AC coefficient data 112; 108 des-
ignates a switching section that is switched in response
to the H.263 compatible identification information 33 fed
from the coding scheme decision section 32; 109 des-
ignates an AC coefficient data fixed length decoder for
outputting the decoded AC coefficient data 112; 110
designates an AC coefficient data Esc coding decoder
for outputting the decoded AC coefficient data 112; and
113 designates an AC coefficient zero setting section
for placing the AC coefficient at zero.

[0078] Next, the operation of the block data decoder
98 will be described.

[0079] First, the coded block data is switched by the
switching section 101 in response to the macroblock
type 313 fed from the macroblock type/valid color differ-
ence block identification information decoder 87 such
that it is supplied to the switching section 105 when the
macroblock type 313 is other than intra. When the mac-
roblock type 313 is intra, the coded block data is sup-
plied to the switching section 102 which is switched in
response to the intra AC/DC prediction mode indication
information 315 set by the MPEG-4 header information
setting section 43.
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[0080] As forthe MPEG-4 compatible H.263 coded bit
stream 203, because the intra AC/DC prediction mode
315 is setinvalid, it does not pass through the DC coef-
ficient decoder 104, but is supplied to the DC coefficient
fixed length decoder 103. The DC coefficient fixed
length decoder 103 carries out the fixed length decod-
ing, and supplies the decoded intra DC coefficient 111
to the texture decoder 10, and the coded block data to
the switching section 105. In this case, the length of the
code passing through the fixed length decoding equals
the gray scale per pixel (the default is 8 bits) 321 set by
the MPEG-4 header information setting section 43.
Since the gray scale per pixel 321 has the default of 8
bits, it equals that of the H.263 decoder.

[0081] The switching section 105 is switched in re-
sponse to the valid block identification information 253
decoded by the valid block identification information de-
coder 90 such that when the block is invalid, the AC co-
efficient zero setting section 113 places the decoded AC
coefficient data 112 in the block at zero, and supplies it
to the texture decoder 10. When the block is valid, the
coded block data is supplied to the AC coefficient VLD
table switching section 106.

[0082] The AC coefficients in the block undergo the
variable length coding by the encoder side that scans
the coefficients in the block in a predetermined se-
quence, and encodes them with generating a combina-
tion consisting of a flag (LAST) indicating whether a non-
zero coefficient is the final one in the block, and of the
number of consecutive zeros (RUN) and the level of the
successive non-zero coefficients (LEVEL). The decoder
side carries out the variable length decoding of the cod-
ed data to obtain the combination (LAST, RUN and LEV-
EL) so that it can reproduce the AC coefficients in the
block. Incidentally, when carrying out the variable length
coding of the combination (LAST, RUN and LEVEL), al-
though the MPEG-4 performs the variable length coding
using different VLC (Variable Length Coding) tables in
accordance with the macroblock type, the H.263 carries
out the variable length coding using the same VLC table
independently of the macroblock type.

[0083] Thus, in the image decoding apparatus in the
present embodiment, the AC coefficient VLD table
switching section 106 switches the AC coefficient VLD
table in response to the macroblock type 313 fed from
the macroblock type/valid color difference block identi-
fication information decoder 87 and the H.263 compat-
ible identification information 33 fed from the coding
scheme decision section 32. When the H.263 compati-
ble identification information 33 is set at the H.263, the
AC coefficient data variable length decoder 107 carries
out the variable length decoding using the single VLD
table regardless of the macroblock type (intra or inter)
313, and supplies the decoded AC coefficient data 112
to the texture decoder 10 as the coded texture data 6.
[0084] The coding scheme inthe case where the com-
bination (LAST, RUN and LEVEL) is not present in the
VLC table also differs in the MPEG-4 and in the H.263.
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When the combination (LAST, RUN and LEVEL) is not
present in the VLC table, the MPEG-4 encodes the Es-
cape code followed by the value correction of the RUN
or LEVEL, and carries out either the variable length cod-
ing or the fixed length coding. In contrast, the H.263 en-
codes the Escape code, and then carried out the fixed
length coding of the values of the LAST, RUN and LEV-
EL.

[0085] Thus, in the image decoding apparatus of the
present embodiment, when the AC coefficient data var-
iable length decoder 107 detects the Escape code in the
AC coefficient coded data, it supplies the coded bit
stream to the switching section 108. When the H.263
compatible identification information 33 is set at the H.
263, the coded bit stream is supplied not to the AC co-
efficient data Esc coding decoder 110 but to the AC co-
efficient data fixed length decoder 109 so that it carries
out the fixed length decoding of the subsequent code
aboutthe LAST, RUN and LEVEL in their predetermined
code length, and supplies the decoded AC coefficient
data 112 to the texture decoder 10 as the texture coded
data 6.

[0086] By the foregoing operation, the texture coded
data 6 and the motion vector (texture motion data 7) out-
put from the macroblock layer syntax analyzer 22 are
delivered to the texture decoder 10 and the motion com-
pensator 8, respectively.

[0087] As described above, the syntax analysis/vari-
able length decoder 2 as shown in Fig. 3 decodes and
establishes the VOP prediction mode. When the VOP
prediction mode is inter, the differential vector in the tex-
ture motion vector is decoded. The differential vector in
the texture motion vector decoded is the differential vec-
tor between the prediction vector obtained from motion
vectors of three neighboring macroblocks and the actual
motion vector. Thus, the motion vector (texture motion
data 8) is calculated by adding the differential vector of
the motion vector to the prediction vector.

[0088] The prediction vector is calculated from the
motion vectors of the three neighboring macroblocks
(MV1, MV2 and MV3), which have already been decod-
ed as shown in Fig. 14(a). When any one of the three
neighboring macroblocks is located outside the VOP,
the motion vector of the macroblock outside the VOP is
placed at the zero vector as shown in Fig. 14(b) or 14
(d). Alternatively, it can be set using the motion vector
of the same macroblock in the VOP as shown in Fig. 14
(c). However, when the coding scheme is H.263, and
the GOB header is defined, it is necessary for the pre-
diction vector to be set within the boundary of the GOB.
The prediction vector is set as in the VOP. In response
to the decoded vector, the prediction vector is extracted
as the prediction texture data 9 to be output to the tex-
ture decoder 10.

[0089] In contrast, when the VOP prediction mode is
intra, the motion compensation prediction is not carried
out.

[0090] The texture decoder 10 receives the texture
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coded data 6, and restores the texture data 11.

[0091] Fig. 15 is a block diagram showing a configu-
ration of the texture decoder 10. An inverse quantizer
114 carries out the inverse quantization of the texture
coded data 6.

[0092] Fig. 16 is a block diagram showing a configu-
ration of the inverse quantizer 114.

[0093] A switching section 117 is switched in re-
sponse to the macroblock type 313 contained in the tex-
ture coded data 6. Because the texture coded data 6 is
not included in the DC coefficient data when the mac-
roblock type 313 of the block to be decoded is the inter
coded mode, the texture coded data 6 is directly sup-
plied to an AC coefficient inverse quantizer 120. In con-
trast, when the macroblock type 313 of the block to be
decoded is intra coded mode, the texture coded data 6
is supplied to the switching section 118.

[0094] The switching section 118 is switched in re-
sponse to the H.263 compatible identification informa-
tion 33. When the H.263 compatible identification infor-
mation 33 indicates the MPEG-4 compatible H.263 cod-
ed bit stream 203, a DC coefficient linear inverse quan-
tizer 119B carries out the inverse quantization of the DC
coefficient data contained in the texture coded data 6.
On the other hand, when the H.263 compatible identifi-
cation information 33 indicates the MPEG-4 coded bit
stream 204, the DC coefficient non-linear inverse quan-
tizer 119A carries out the inverse quantization of the DC
coefficient data, and outputs a DC coefficient 306. The
DC coefficient quantization is carried out by dividing the
DC coefficient by a predetermined value (called quanti-
zation scale), and by dropping the fractional portion.
Therefore, the decoding side can restore the DC coef-
ficient 306 by multiplying the quantization DC coefficient
by the quantization scale. The DC coefficient linear in-
verse quantizer 119B differs from the DC coefficient
non-linear inverse quantizer 119A in the setting of the
value of the quantization scale. The DC coefficient linear
inverse quantizer 119B carries out the inverse quantiza-
tion using a fixed value 8 as the quantization scale. In
contrast, the DC coefficient non-linear inverse quantizer
119A non-linearly establishes the value of the quantiza-
tion scale in accordance with the range of the quantiza-
tion step size 319, and carries out the inverse quantiza-
tion using the quantization scale, thereby outputting the
DC coefficient 306.

[0095] The AC coefficient inverse quantizer 120 car-
ries out the inverse quantization of the AC coefficient
data, and outputs an AC coefficient 307. The DC coef-
ficient 306 (which is present only in the intra coded
mode) passing through the inverse quantization and the
AC coefficient 307 are transferred to an inverse DCT
section 115 as a DCT coefficient 308 which undergoes
the inverse DCT, and is output as a decoded prediction
error signal 309. An adder 116 adds the decoded pre-
diction error signal 309 to the prediction texture data 9
obtained by the motion compensator 8, and outputs the
sum as the decoded texture data 11. The addition of the
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prediction texture data 9 is not performed in the intra
coded mode.

[0096] When the coded bit stream 1 includes the H.
263 compatible identification information 33 multiplexed
thereinto, it may sometimes include an end-of-se-
quence code (EOS) 227 indicating the end of the se-
quence, which is multiplexed thereinto as shown in Fig.
2(a). The end-of-sequence code 227 is detected by the
picture start code detector 41 so that the decoding op-
eration is completed on the detection of the end-of-se-
quence code 227.

[0097] As described above, the present embodiment
1 is configured such that it receives the MPEG-4 com-
patible H.263 coded bit stream 203 consisting of the H.
263 coded bit stream 201 into which the VO start code
231, VOL start code, VO identification number 232 and
H.263 compatible identification information 226 are mul-
tiplexed, and decodes these information items. This of-
fers an advantage of being able to implement an image
decoding apparatus having compatibility between the H.
263 and MPEG-4.

EMBODIMENT 2

[0098] Fig. 17 is a block diagram showing a configu-
ration of an image coding apparatus in the embodiment
2, which generates a coded bit stream decodable by the
image decoding apparatus described in the embodi-
ment 1. In this figure, the reference numeral 121 desig-
nates an input image signal; 122 designates an H.263
encoder; 123 designates an H.263 coded bit stream;
124 designates an MPEG-4 compatible flag; 125 desig-
nates a header information multiplexer; and 126 desig-
nates an MPEG-4 compatible H.263 coded bit stream.
[0099] Next, the operation will be described.

[0100] First,the H.263 encoder 122 encodes the input
image signal 121 according to the H.263 syntax, and
generates the H.263 coded bit stream 123. Subsequent-
ly, the header information multiplexer 125, receiving the
MPEG-4 compatible flag 124 indicative of generating
the bit stream decodable by an MPEG-4 based decoder,
multiplexes, before the picture header of the H.263 bit
stream, the VO start code 231, VO identification number
232, VOL start code 233 and H.263 compatible identifi-
cation information (a flag of "0" or "1" indicative of the
H.263 based bit stream) 226, which are needed for im-
plementing decoding by the image decoding apparatus
as described in the embodiment 1. Thus, the contents
of the MPEG-4 compatible H.263 coded bit stream 126
passing through the multiplexing become the bit stream
as shown in Fig. 2(a) described in connection with the
embodiment 1.

[0101] When the H.263 coding apparatus 127 is car-
rying out real time communication with an MPEG-4 de-
coding apparatus 128 as shown in Fig. 18, the MPEG-
4 decoding apparatus 128 can send the MPEG-4 com-
patible flag 124 to the H.263 coding apparatus 127, and
in response to the reception of the MPEG-4 compatible
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flag 124, the H.263 coding apparatus 127 can multiplex
into the H.263 bit stream 123 the VO start code 213, VO
identification number 232, VOL start code 233 and H.
263 compatible identification information 226, which are
required for achieving decoding by the image decoding
apparatus as described in the embodiment 1.

[0102] As described above, the present embodiment
2 multiplexes the VO start code 231, VO identification
number 232, VOL start code 233 and H.263 compatible
identification information 226 into the H.263 coded bit
stream 123. This offers an advantage of being able to
implement an image coding apparatus capable of gen-
erating a coded bit stream decodable by an MPEG-4
compatible image decoding apparatus.

EMBODIMENT 3

[0103] Fig. 19 is a diagram showing a structure of an
MPEG-4 compatible H.263 coded bit stream 205 in the
present embodiment 3. Itincludes in addition to the con-
ventional H.263 coded bit stream 201 as shown in Fig.
1(a) a VO start code 231, a VO identification number
232 and an H.263 start code 228. The H.263 start code
228 has the functions of both the VOL start code 233
and H.263 compatible identification information 226
which are multiplexed in the embodiment 1.

[0104] The MPEG-4 coded bit stream 202 is identical
to the conventional one as shown in Fig. 1(b).

[0105] The image decoding apparatus in the present
embodiment differs from the image decoding apparatus
described in the embodiment 1 only in the header infor-
mation analyzer 21. Fig. 20 is a block diagram showing
a configuration of the header information analyzer 21 in
the embodiment 3. In this figure, the reference numeral
131 designates an H.263 start code/VOL start code de-
tector; and 132 designates a coding scheme decision
section. The VO start code detector 30, H.263 compat-
ible identification information 33, switching section 34,
H.263 picture header information analyzer 35, H.263
GOB header information analyzer 36, VOL header in-
formation decoder 37 and VOP header information an-
alyzer 38 are the same as their counterparts as shown
in Fig. 5 of the embodiment 1.

[0106] Next, the operation will be described.

[0107] In response to the detection of the VO start
code 231 by the VO start code detector 30, the following
decoding operation is started. First, as for the MPEG-4
compatible H.263 coded bit stream 205, the H.263 start
code/VOL start code detector 131 detects the H.263
start code, while as for the MPEG-4 coded bit stream
202, it detects the VOL start code 233.

[0108] In the MPEG-4, the start code in each layer
consists of a code (0000 0000 0000 0000 0000 0001)
common to all the start codes, followed by a fixed length
(5-bit) start code unique to the layer. The common start
code is surely detected as the start code in the bit
stream. Thus, the H.263 start code 228 also has a struc-
ture consisting of the common start code followed by the
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fixed length (5-bit) code enabling it to be identified as
the H.263 coded bit stream.

[0109] When the start code detected is the H.263 start
code 228, the coding scheme decision section 132 plac-
es the H.263 compatible identification information 33 at
the H.263. In contrast, when the start code is the VOL
start code 233, it places the H.263 compatible identifi-
cation information 33 at the MPEG-4. The subsequent
operation is the same as that of the embodiment 1.
[0110] As described above, the present embodiment
3 is configured such that it receives the MPEG-4 com-
patible H.263 coded bit stream 205 consisting of the H.
263 coded bit stream 201 into which the VO start code
231, VO identification number 232 and H.263 start code
228 are multiplexed, and decodes these information
items. This offers an advantage of being able to imple-
ment an image decoding apparatus having compatibility
between the H.263 and MPEG-4.

EMBODIMENT 4

[0111] The present embodiment 4 is an image coding
apparatus for generating a bit stream decodable by the
image decoding apparatus described in the embodi-
ment 3, and has the same configuration as that shown
in Fig. 17 of the embodiment 2.

[0112] Next, the operation will be described.

[0113] First, the H.263 encoder 122 encodes the input
image signal 121 according to the H.263 syntax, thereby
generating the H.263 coded bit stream 123. Subse-
quently, receiving the MPEG-4 compatible flag 124, the
header information multiplexer 125 multiplexes, before
the picture header of the H.263 bit stream, the VO start
code 231, VO identification number 232 and H.263 start
code 228, which are needed for implementing decoding
by the image decoding apparatus as described in the
embodiment 3. Thus, the contents of the MPEG-4 com-
patible H.263 coded bit stream 126 passing through the
multiplexing become equivalent to those of the bit
stream as shown in Fig. 19 described in connection with
the embodiment 3.

[0114] Incidentally, the MPEG-4 compatible flag 124
can be transferred from the MPEG-4 decoding appara-
tus 128 as described in connection with Fig. 18 of the
embodiment 2.

[0115] As described above, the present embodiment
4 multiplexes the VO start code 231, VO identification
number 232 and H.263 start code 228 into the H.263 bit
stream 201. This offers an advantage of being able to
implement an image coding apparatus capable of gen-
erating a coded bit stream decodable by the MPEG-4
compatible image decoding apparatus.

EMBODIMENT 5
[0116] The present embodiment 5 comprises a multi-

plexer for multiplexing the header information for imple-
menting the MPEG-4 compatibility on a network, for ex-
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ample, independently of a coding apparatus. Fig. 21 is
a diagram showing an image communications system
inthe presentembodiment 5. In this figure, the reference
numeral 141 designates an H.263 coding apparatus;
142 designates an MPEG-4 decoding apparatus; and
143 designates a coded bit stream converting appara-
tus. The H.263 coding apparatus 141, MPEG-4 decod-
ing apparatus 142 and coded bit stream converting ap-
paratus 143 are connected to a network.

[0117] Next, the operation will be described.

[0118] Receiving an MPEG-4 compatible flag 147 re-
questing for an MPEG-4 compatible H.263 coded bit
stream 148 from the MPEG-4 decoding apparatus 142
or from a user, the coded bit stream converting appara-
tus 143 receives an H.263 coded bit stream 146 from
the H.263 coding apparatus 141, multiplexes into the H.
263 coded bit stream 146 the header information need-
ed by the MPEG-4 decoding apparatus for carrying out
decoding as described in the embodiment 2 or 4, and
transmits the multiplexed data to the MPEG-4 decoding
apparatus 142.

[0119] As described above, the present embodiment
5 comprises the coded bit stream converting apparatus
143 in the network. This offers an advantage of being
able to implement an image communications system
having compatibility between the H.263 and MPEG-4.

EMBODIMENT 6

[0120] Fig. 22 is a diagram showing an image com-
munications system in the present embodiment 6. In this
figure, the reference numeral 141 designates the H.263
coding apparatus; 143 designates the coded bit stream
converting apparatus; 144 designates a server; and 145
designates an MPEG-4 decoding apparatus built-in type
browser, which are connected to a network.

[0121] Next, the operation will be described.

[0122] When the MPEG-4 decoding apparatus built-
in type browser 145 makes an access to the H.263 cod-
ed bit stream 146 transmitted on the network, it trans-
mits to the server 144 the MPEG-4 compatible flag 147
indicative of decoding by the MPEG-4 decoding appa-
ratus. Receiving the MPEG-4 compatible flag 147, the
server 144 transmits the H.263 coded bit stream 146 to
the coded bit stream converting apparatus 143.

[0123] The coded bit stream converting apparatus
143 generates the MPEG-4 compatible H.263 coded bit
stream 148 decodable by the MPEG-4 decoding appa-
ratus by adding header information to the received H.
263 bit stream 146 as described in the embodiment 2
or 4, and transmits it to the MPEG-4 decoding apparatus
built-in type browser 145. Receiving the MPEG-4 com-
patible H.263 coded bit stream 148, the MPEG-4 decod-
ing apparatus built-in type browser 145 can decode the
H.263 coded bit stream 146 to display images.

[0124] The MPEG-4 decoding apparatus built-in type
browser 145 itself can also incorporates the coded bit
stream converting apparatus 143. In this case, the
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MPEG-4 decoding apparatus built-in type browser 145
receives the H.263 coded bit stream 146 from the server
144, and converts the MPEG-4 compatible H.263 coded
bit stream 148, so that the built-in MPEG-4 decoding ap-
paratus can decode it to display images.

[0125] As described above, the present embodiment
6 comprises on the network the coded bit stream con-
verting apparatus and the server. This offers an advan-
tage of being able to implement an image communica-
tions system having compatibility between the H.263
and MPEG-4.

EMBODIMENT 7

[0126] The image decoding apparatuses as de-
scribed in the foregoing embodiments 1 and 3 can dis-
tinguish the H.263 bit stream from the MPEG-4 bit
stream. However, they cannot receive the H.263 bit
stream as it is because the header information for mak-
ing it MPEG-4 compatible must be multiplexed into the
initial position of the H.263 bit stream generated by the
H.263 coding apparatus. The embodiment 7 is animage
decoding apparatus capable of receiving the H.263 bit
stream without any change.

[0127] Fig. 23 is a block diagram showing a configu-
ration of the header information analyzer 21 in the
present embodiment 7. In this figure, the reference nu-
meral 151 designates an H.263 picture start code de-
tector for detecting an H.263 picture start code 221 mul-
tiplexed into the H.263 coded bit stream; 152 designates
a coding scheme decision section; and 153 designates
an H.263 picture header information analyzer for setting
the VOL header information and VOP header informa-
tion in response to the picture header information 222
multiplexed into the H.263 coded bit stream. The re-
maining VO start code detector 30, H.263 compatible
identification information 33, switching section 34, H.
263 GOB header information analyzer 36, VOL header
information decoder 37 and VOP header information an-
alyzer 38 correspond to those of the embodiment 1. The
components other than the header information analyzer
21 are equivalent to those of the image decoding appa-
ratus of the embodiment 1.

[0128] Next, the operation will be described.

[0129] The H.263 picture start code detector 151 al-
ways monitors the start and end of the coded bit stream
as shown in Fig. 24 (a) and 24(b). It monitors, as a con-
tinuous coded bit stream, from the picture start code 221
to the macroblock data 225 as for the H.263 coded bit
stream 201, while from the VO start code 231 to the
macroblock data 239 with the MPEG-4 coded bit stream
202.

[0130] Receiving the H.263 coded bit stream 201, the
H.263 picture start code detector 151 detects the picture
start code 221, and supplies the result to the coding
scheme decision section 152. The coding scheme de-
cision section 152 makes a decision from the picture
start code 221 that the received coded bit stream is the
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H.263 coded bit stream 201, and places the H.263 com-
patible identification information 33 at the H.263. In con-
trast, when the VO start code detector 30 detects the
VO start code 231, the coding scheme decision section
152 makes a decision that the received coded bit stream
is the MPEG-4 coded bit stream 202, and places the H.
263 compatible identification information 33 at the
MPEG-4.

[0131] As for the H.263 coded bit stream 201, the
switching section 34 supplies it to the H.263 picture
header information analyzer 153. The H.263 picture
header information analyzer 153 decodes the picture
header information 222 multiplexed into the H.263 cod-
ed bit stream 201, and sets the VOL header information
and VOP header information as in the embodiment 1.
The subsequent operation is the same as that of the em-
bodiment 1.

[0132] On the other hand, as for the MPEG-4 coded
bit stream 202, the switching section 34 supplies it to
the VOL header information decoder 37. The subse-
quent operation is the same as that of the embodiment
1.

[0133] As described above, the present embodiment
7 decides that the bit stream is the H.263 coded bit
stream 201 when detecting the picture start code 221,
and sets the VOL header information and VOP header
information. This offers an advantage of being able to
implement an image decoding apparatus having com-
patibility between the H.263 and MPEG-4.

EMBODIMENT 8

[0134] The present embodiment 8 relates to a coded
bit stream converting apparatus for converting the H.
263 coded bit stream 201 as shown in Fig. 1(a) to the
MPEG-4 coded bit stream 202 as shown in Fig. 1(b).
[0135] Fig. 25 is a block diagram showing the coded
bit stream converting apparatus in the embodiment 8.
In this figure, the reference numeral 161 designates a
syntax analyzer for splitting the H.263 coded bit stream
201 into a picture header information code word 401,
GOB header information code word 402 and macrob-
lock data code word 403; 162 designates a picture head-
er information decoder for decoding the picture header
information code word 401; 163 designates a GOB
header information analyzer/converter for decoding the
GOB header information code word 402; 164 desig-
nates an MPEG-4 header information setting section for
setting the VOL header information 234 and VOP head-
er information 236; and 165 designates a multiplexer for
producing the MPEG-4 coded bit stream 202.

[0136] Next, the operation will be described.

[0137] The syntax analyzer 161, detecting the picture
start code 221 in the H.263 coded bit stream 201, splits
the subsequent coded bit stream into the picture header
information code word 401, GOB header information
code word 402 and macroblock data code word 403,
and supplies them to the picture header information de-
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coder 162, GOB header information analyzer/converter
163 and multiplexer 165. The GOB header information
code word 402 is not necessarily multiplexed into the H.
263 coded bit stream 201, but is multiplexed as long as
the GOB start code 223 is detected. When the GOB start
code 223 is detected, GOB header detection informa-
tion 404 is supplied to the MPEG-4 header information
setting section 164. The picture header information de-
coder 162 decodes the picture header information code
word 401 as in the embodiment 1, and supplies the
MPEG-4 header information setting section 164 with
picture header information 405 decoded.

[0138] Inresponse to the decoded picture header in-
formation 405, the MPEG-4 header information setting
section 164 sets the VOL header information 234 and
VOP header information 236 as in the embodiment 1.
As with the header information not referred to in the em-
bodiment 1, any value disclosed in the ISO/IEC
JTC1/SC29/WG11 MPEG-4 Video VM8.0 can be set.
When the MPEG-4 header information setting section
164 receives the GOB header detection information
405, it enables the error resistant coding instruction
mode.

[0139] As described in the embodiment 1, the decod-
ing procedure of the macroblock data of the H.263 dif-
fers from that of the MPEG-4. Accordingly, the decoding
side must change the decoding method in response to
switching information. For this reason, the following
switching information must be set in the VOL header.

(1) AC coefficient VLC table switching information.

Information for switching VLD tables used for
carrying out the variable length decoding of the AC
coefficient data on the decoding side, when the cod-
ing side uses different VLC tables for carrying out
the variable length coding of the AC coefficient data
as described in the embodiment 1.

(2) Esc Coding switching information.

Information for switching decoding schemes on
the decoding side, when the coding side uses dif-
ferent coding schemes in the case where the AC
coefficient data is not present in the VLC tables
when carrying out the variable length coding of the
AC coefficient data as described in the embodiment
1.

(3) Intra DC coefficient inverse quantization switch-
ing information.

Information for switching the inverse quantiza-
tion method of the DC coefficients, when the coding
side employs different intra DC coefficient quanti-
zation methods as described in the embodiment 1.

[0140] The switching information items of the forego-
ing (1)-(3) can be integrally set as information for switch-
ing between the technique employed by the H.263 and
other techniques.

[0141] The MPEG-4 header information set by the
MPEG-4 header information setting section 164 under-
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goes the variable length coding, and is supplied to the
multiplexer 165 as MPEG-4 header information code
word 406.

[0142] The GOB header information analyzer/con-
verter 163 decodes the GOB header information code
word 402 as in the embodiment 1, and converts the GOB
header information 224 into the resynchronization infor-
mation 238 in the MPEG-4 representation form.

[0143] The MPEG-4 resynchronization information
238 is used as an error resistance reinforcer, and is mul-
tiplexed when the error resistant coding indication infor-
mation of the VOL header information 236 is valid. When
decoding the resynchronization information 238, the de-
coding side establishes the resynchronization with the
coded bit stream, and resets the prediction vector and
quantization step size used for decoding the macrob-
lock. In the H.263, the prediction vector and the quanti-
zation step size are reestablished when the GOB head-
erinformation 224 is decoded. Therefore, converting the
GOB header information 224 using the resynchroniza-
tion information 238 enables the GOB header informa-
tion 224 to be converted into the MPEG-4 representa-
tion form.

[0144] Fig. 26 is a diagram showing a structure of the
GOB header information 224 and the resynchronization
information 238. A macroblock number 271 in the resyn-
chronization information 238 is the number indicating
the position of the macroblock in the VOP. It can be ob-
tained by calculating the position of the macroblock cor-
responding to the received H.263 macroblock data in
the picture. Since it corresponds to the first macroblock
in the GOB, it can be calculated from the GOB number.
A quantization scale 272 is obtained by setting the GOB
quantization step size. A header expansion instruction
code 273 is "1" when a time reference 274 and a VOP
elapsed time 275 are to be multiplexed. These items of
the information are used for representing the individual
VOPs. The time reference 274 and the VOP elapsed
time 275 can be set as needed when setting the header
expansion instruction code 273 at "1". The resynchroni-
zation information 238 undergoes the variable length
coding, so that the multiplexer 165 is supplied with a
resynchronization information code word 407 that in-
cludes a resynchronization instruction code, that is, a
fixed length unique code indicating that the resynchro-
nization information 238 is multiplexed.

[0145] The multiplexer 165 multiplexes the MPEG-4
header information code word 406, resynchronization
information code word 407 and macroblock data code
word 403 into the coded bit stream, and supplies it to
the MPEG-4 coded bit stream 202.

[0146] Although the resynchronization information is
assumed to be multiplexed when the error resistant cod-
ing indication information of the VOL header information
234 is valid in the present embodiment, it can be multi-
plexed regardless of whether the error resistant coding
indication information is valid or invalid.

[0147] The syntax analyzer 161 completes its analy-
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sis when it detects the end-of-sequence code 227 in the
case where the end-of-sequence code 227 is added af-
ter the macroblock data 225 in the H.263 coded bit
stream 201.

[0148] As described above, the present embodiment
converts the H.263 coded bit stream 201 into the MPEG-
4 coded bit stream 202. This offers an advantage of be-
ing able to decode the H.263 coded bit stream by the
MPEG-4 image decoding apparatus.

EMBODIMENT 9

[0149] Although in Fig. 23 of the embodiment 7 when
the H.263 picture start code detector 151 detects the
picture start code 221, the coding scheme decision sec-
tion 152 identifies the H.263 coded bit stream 201, and
the H.263 picture header information analyzer 153 sets
the VOL header information and VOP header informa-
tion, the present embodiment switches the operation of
the macroblock layer syntax analyzer 22 in response to
the picture header information 222 decoded by the H.
263 picture header information decoder 42 as shown in
Fig. 6, which is included in the H.263 picture header in-
formation analyzer 153. This can obviate the MPEG-4
header information setting section 43. In addition, when
the GOB start code detector 61 as shown in Fig. 8 of the
embodiment 7 detects the GOB start code 223 in the H.
263 coded bit stream 201, the GOB header information
decoder 62 decodes the GOB header information 224,
and the MPEG-4 header information update section 63
resets the VOP quantization step size included in the
VOP header information 236. However, to decode the
H.263 coded bit stream 201, it is enough for the present
embodiment to reset the picture quantization step size
304 included in the picture header information 222 in
order to decode the macroblock data using the picture
header information 222.

[0150] Next, the operation of the macroblock layer
syntax analyzer 22 will be described when decoding the
macroblock data in response to the picture header in-
formation 222 decoded by the H.263 picture header in-
formation decoder 42.

[0151] Since the present embodiment differs in the
operation of the switching sections 81, 83, 88 and 95,
in the operation of the adder 94 and in the operation of
the motion vector decoder 97 in the macroblock layer
syntax analyzer as shown in Fig. 12, and differs in the
operation of the switching section 102 in the block data
decoder 98 as shown in Fig. 13, only the different por-
tions will be described.

[0152] Whenthe MPEG-4 coded bit stream 202 is de-
coded, that is, when the MPEG-4 is designated by the
H.263 compatible identification information 33 that is set
by the coding scheme decision section 152 as shown in
Fig. 23, the switching section 81 is switched in response
to the geometry information decoded by the VOL header
information decoder 37. In contrast with this, when the
H.263 coded bit stream 201 is decoded, that is, when
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the H.263 compatible identification information 33 indi-
cates the H.263, the bit stream 1 is unconditionally sup-
plied to the switching section 83 without passing through
the geometry coded data decoder 82.

[0153] When the MPEG-4 coded bit stream 202 is de-
coded, the switching section 83 is switched in response
to the VOP prediction type decoded by the VOP header
information analyzer 38. On the other hand, when the
H.263 coded bit stream 201 is decoded, the switching
section 83 is switched in response to the picture coding
type 302 decoded by the H.263 picture header informa-
tion decoder 42. The switching operation itself is the
same as that of the embodiment 1, and is carried out in
response to whether the picture coding type 302 is intra
or not.

[0154] When the MPEG-4 coded bit stream 202 is de-
coded, the switching section 88 is switched in response
to the intra AC/DC prediction indication information de-
coded by the VOL header information decoder 37.
When the H.263 coded bit stream 201 is decoded, that
is, when the H.263 compatible identification information
33 indicates the H.263, the bit stream 1 is uncondition-
ally supplied to the valid block identification information
decoder 90 without passing through the AC prediction
indication information decoder 89.

[0155] Whenthe MPEG-4 coded bit stream 202 is de-
coded, the adder 94 adds to the decoded differential
quantization step size 254 the VOP quantization step
size of the first previous macroblock decoded, and out-
puts the sum as the quantization step size. In contrast
with this, when the H. 263 coded bit stream 201 is de-
coded, it adds to the decoded differential quantization
step size 254, the picture quantization step size of the
first previous macroblock decoded, and outputs the sum
as the quantization step size.

[0156] When the MPEG-4 coded bit stream 202 is de-
coded, the switching section 95 is switched in response
to the interlace mode indication information decoded by
the VOP header information analyzer 38. When the H.
263 coded bit stream 201 is decoded, that is, when the
H.263 compatible identification information 33 indicates
the H.263, the bit stream 1 is unconditionally supplied
to the motion vector decoder 97 without passing through
the interlace information decoder 96.

[0157] When the MPEG-4 coded bit stream 202 is de-
coded, the motion vector decoder 97 decodes the mo-
tion vector (texture motion data 7) in response to the
motion vector search range designation information de-
coded by the VOP header information analyzer 38.
When the H.263 bit stream is decoded, the motion vec-
tor decoder 97 decodes the motion vector (texture mo-
tion data 7) in response to the motion vector search
range defined by the H.263.

[0158] When the MPEG-4 coded bit stream 202 is de-
coded, the switching section 102 in the block data de-
coder 98 is switched in response to the intra AC/DC pre-
diction mode indication information decoded by the VOL
header information decoder 37. When the H.263 coded
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bit stream 201 is decoded, that is, when the H.263 com-
patible identification information 33 indicates the H.263,
the bit stream 1 is unconditionally supplied to the DC
coefficient fixed length decoder 103. The subsequent
operation is the same as that of the embodiment 1.
[0159] As described above, the embodiment 9 is con-
figured such that it makes a decision that the bit stream
is the H.263 coded bit stream 201 when it detects the
picture start code 221, decodes the picture header in-
formation 222, and decodes the macroblock data in re-
sponse to the picture header information 222 decoded.
This offers an advantage of being able to implement the
image coding apparatus having compatibility between
the H.263 and MPEG-4 without setting the VOL header
information and VOP header information.

INDUSTRIAL APPLICABILITY

[0160] As described above, the image decoding ap-
paratus, image coding apparatus, image communica-
tions system and coded bit stream converting apparatus
in accordance with the present invention can transmit
and receive the coded bit stream of a different coding
scheme in a simple configuration.

Claims

1. A coded bit stream converting apparatus compris-
ing:

syntax analyzing means for inputting a first cod-
ed bit stream generated in a first coding
scheme, and for extracting first header informa-
tionin the first coding scheme and image coded
data;

decoding means for decoding the first header
information extracted;

header information setting means for setting
and coding second header information in a sec-
ond coding scheme in response to the first
header information decoded by said decoding
means; and

multiplexing means for generating a second
coded bit stream by multiplexing image coded
data extracted by said syntax analyzing means
with the second header information coded by
said header information setting means.
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